1 D. A. Emery, W. C. Gregory, and P. J. Loesch, Jr. 2 B ECAUSE of its striking appearance and usually accompanying low vitality the X-ray induced macro-mutant has been the source of much speculation concerning the deleterious character of induced mutations. Little attention has been given to the genetic worth of mutations occurring in the background genotypes of induced macro-mutants.
Extreme variability in various quantitative characters has been noted among X-ray mutants of the same phenotypic class within the same inbred line of peanuts (Gregory 2, 3, 4) and reviewed by Loesch (8). These observations caused Gregory to hypothesize (4) "that along with the macro-mutants produced by radiation a very large number of small varieties of both incremental and decremental characters has been produced and that these variations can be utilized in a selection program". Similar conclusions were reached by MacKey (9). Gregory further postulated (5) that the widespread occurrence of these grades of expressivity in the morphological mutants and the graded series via irradiation suggested non-allelic modifying effects possibly from the same linkage group.
The hypotheses described were deemed reasonable by Loesch (8) since the induction of a single mutation could not be accomplished without simultaneously exposing the background genotype. It would also hold that segregates of a given morphological mutant from crosses between that mutant and an array of other X-ray induced mutants from the same autogamous line would differ as a function of the segregating backgrounds.
In keeping with the latter statement, Loesch (8) concluded that the mutant grade variability in the peanut was a result of the multimutated background genotype after rinding statistical differences of significance among and within hybrid families of the same phenotypic class.
Barring crossovers, the direct descendents of chromosomes bearing the original mutated loci were included in Loesch's experiments. This was necessitated by the use of deleterious markers in the evaluations. Genetic variances in the quantitative traits measured among backgrounds could, therefore, result from genes linked to or under the pleiotropic effects of the major gene. Furthermore, the graded expression of the mutant could result from irregular duplication of chromosomal segments as suggested by Goodspeed and Avery (1).
These criticisms do not invalidate the tests of mutated background performed by Loesch since even linkage or pleiotropic effects which differed from family to family within an inbred line would infer genie or chromosomal background mutations. The tests do lack definity, however, regarding background mutations which might be on the same chromosome as the deleterious major gene and do not allow investigations to be made with assurance that the influence of this same deleterious gene is not interacting with the backgrounds in question. Secondly, if the backgrounds could be studied free from the chromosome bearing the deleterious gene, irregular duplication of chromosomal segments bearing the deleterious locus could not be considered a factor responsible for differences in quantitative characters occurring within and among the hybrid families.
The investigation reported here was designed to (1) separate the mutated background genotype from the deleterious mutant locus and (2) evaluate the genetic variances and combining abilities of these backgrounds among progenies bearing "normal" phenotypes.
MATERIALS AND METHODS
To determine if the background genotype of induced peanut mutants had been permanently changed by irradiation, Loesch (8) chose five distinctly different classes of deleterious X-ray mutants for hybridization. Each mutant is simply inherited, recessive and morphologically changed in appearance. The details of the X-ray treatments were provided by Gregory (2) and Loesch (8). It should be emphasized that the variety from which the mutants arose was developed by progeny row selection and had been inbred autogamously for 20 generations since its isolation and prior to irradiation. The background genotype of each mutant had been further stabilized by six generations of selfing.
The five mutants chosen were crossed among themselves and the nonirradiated inbred control line. The F 2 plants were divided into two broad groups. Plants displaying the phenotype of the deleterious mutants were utilized in Loesch's experiments while normal appearing lines were used in the investigations reported here. The nonsegregating but normal appearing F 2 progenies produced seed for estimates of means and variances within and among hybrid backgrounds in the F 4 and F 5 generations.
Plots (50 seed) from each of 10 normal appearing and nonsegregating F 3 plots per mutant cross were planted in randomized blocks in 1959 (F 2 families in F 4 ). Each block, therefore, traced to a single hybrid or background and is referred to as a background-block. Twelve background-blocks, 4 of which were duplicated for purposes of comparison, were included. Backgroundblocks were paired in the field so that means and variances for those backgrounds with one common mutant parent could be compared, i.e., the Hedera X Hop background could be compared
